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Figure 1. Number of failures N(t) of a pump 
system versus its age  
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Figure 2. Series system 
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Figure 3.  Changes to the reliability 
of an imperfectly repaired system 
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Figure 4. Parallel system 
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Figure 5.  Changes of the failure distribution 
function of an imperfectly repaired system 
Fs(t)a1 
0 200 400 600 800 1000
0.8
0.82
0.84
0.86
0.88
0.9
0.92
0.94
0.96
0.98
1
Minimum required operating time=72 days
Ro=0.9
Time (days)
R
el
ia
bi
lit
y,
 R
(t
)
Imperfect repairs   (tests=300 times)
Monte Carlo simulation
SSM
 
0 5 10 15 20 25 30 35
100
200
300
400
500
600
700
800
900
1000
Number of Failures
Ti
m
e 
(h
ou
rs
)
Subsystem failure times
 
Figure 6. An example of simulation experimental results: (a) the changes of the 
reliability of a system over its whole life cycle; (b) the failure times of the 
subsystem 
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Table I. The relationship between the spare parts N and the required minimum 
operational time tp 
tp 
(days) 
30 50 72 100 120 150 180
N 5 5 4 4 3 3 3 
 
 
Table II. The times when the reliability of the system dropped to the minimum 
required reliability level 0R  after repairs 
SSMt  
(days) 
328.8 582.7 764.8 875.8 
SIMt  
(days) 310 584.2 785.6 905.8 
Error  6.06% -0.26% 
-
2.65% 
-
3.31% 
 
 
